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OBSERVATIONS on COAL-MINES. 
By RICHARD KIRWAN, Efq-, M.R.LA. and F.R.S. 



1 N travelling through different parts of the kingdom laft lum- R ea d j an . 
mer, it was with pleafure I obferved the attention of many of 10 > I 7 8 9- 
the principal landholders awakened to refearches after minerals, 
a fpecies of riches with which I have reafon to think Ireland is 
well fupplied, though few of them have as yet been worked with 
national advantage. In confequence of this attention, ores of 
copper, lead, and iron of the beft kind, have been already found 
in different provinces ; but the want of fuel has hitherto pre- 
vented the proprietors from reaping the full benefit of their 
difcoveries, fuch ores as lie in the interior parts of the kingdom 
being utterly negle&ed, and thofe fituated near the fea being 
generally tranfported to England. It is therefore evident that 
of all minerals the moft necefTary at prefent is pit-coal } its ufes 
extending not only to the purpofes of metallurgy, but to thofe 
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of many other manufactures, as well as to fupplying the immenfe 
oonfumption of the capital. It is a happy circumftancc that the 
obfervations that lead to its inveftigation are, of all others, the 
leaft fallible and ambiguous. To collect thefe, I have perufed all 
thofe hitherto made on coal-mines, and the ftrata that ufually 
accompany them. The moft important, and which may ferve 
to guide us in our refcarcb.es, being but few, and perhaps not 
generally known, at leaft in this kingdom, I take the liberty of 
laying before the Academy, to which every attempt to promote 
the public utility, however deftitute of merit in other refpects, 
cannot fail of being acceptable. 

General Obfervations. 

When we confider the interior conftru&ion of mountains, 
hills or plains, and the materials of which they confift, we arc 
eafily led to acknowledge not only that the greater part were 
formed in water, but that fomc of them are of later formation 
than others. Thus fome are formed of huge fhapelefs mattes, 
without any regular fiffures ; but if thefe maffes be attentively 
infpected, they will be found to confift of fmall grains of ftones, 
of different forts, concreted together, and hence called granites ; 
the exact adaption of thefe grains to each other, and the regular 
cryftallized ihape of fome of them, fhew that they muft have 
been originally in a foft or even in a fluid ftate - t their continuity, 
and want of regular fiffures, indicate their fimultaneous concre- 
tion ; the fuperior difficulty of their folution at prefent, and 
the immenfe fpace they occupy in the globe, of which they 
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conftitute as if it were the kernel, and the total abfencc of all 
organic remains, induce us to think that of all others they ar« 
the moft antient. Other hills or mountains confift of ftony 
maffes, apparently homogeneous, at lcaft for the greater part, 
but feparated from each other by fiffures parallel to each other ; 
thefe are moftly of an argillaceous or calcareous nature, and 
appear to have been formed by a gradual fubfidence from water, 
in which they were originally fufpended. As no organic remains 
are found in them, they alfo feem to date their origin from the 
formation of the globe. 

From the decomposition of thefe primeval mafles, their attri- 
tion againft each other, the crofion of water, and various other 
accidents, clays, fands, marles, and the component particles of 
freeftone, fandftone, limeftonc, flate, and various other fpecies of 
ftone, have arifen. Thefe are placed over each other in alternate 
and regular beds, parallel to each other, and being commonly mixed 
with marine exuviae or other animal or vegetable remains, the 
hills formed of them are evidently of a date pofterior to thofe 
already mentioned. In thefe, and in thefe only (or in plains 
formed of the fame materials) coal is found, and there are fcarcely 
any of them that do not contain it. 

Hills of this fort are frequently interposed between the 
ptiimasval mountains, and the adjacent plains ; Sometime* alfo they 
Hand Single, and frequently they form the eminences that border- 
rivers. It is to hills of this fort, therefore, that we muft direct 
our refearches after coal. The thicker beds of it lie pretty deep, 
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generally from twenty-five to forty fathom, or more} and the 
fureft means of difcovering them is to penetrate into thefe hills 
with an earth-borer, examining the ftrata every two or three 
feet ; if alternate ftrata of indurated clay, fand, flate, or fand- 
ftone occur, with iron ore or mica, we may be certain that coal 
will be found at a greater depth. The beds neareft to the furface 
are generally either earthy, flaty or fulphureous, and commonly 
thin and fcanty, but under thefe, different beds of greater thick- 
nefs and of a better fort arc found. Coals have alfo been fome- 
times difcovcred by collecting the reddi/h or yellowifh muddy 
water that runs down the fides of hills after heavy rains ; this 
water is collected in a pan fuffered to fubfide, and gently eva- 
porated j if the fediment appears covered with a black fcum, the 
hills may be prefumed to contain coal. 

Veins of coal are often mentioned, yet in reality coal is fcarcely 
ever found in veins, but rather in beds or in heaps 5 though thefe 
beds, from a derangement caufed by the occurrence of ftone or 
matter of a different kind from that which forms the ftrata, are 
fometimes thrown into the form of a horfe-flhoe, with the curva- 
ture downwards, and thus affume the appearance of a vein. 

When a coal-mine is difcovered, its direction, that is, its extent 
in the fame horizontal line, and its inclination, that is, its fall 
beneath that line, are next to be traced ; as it fhould always be 
worked at right angles with its direction, and the fhaft to drain 
off the water fhould be funk in the loweft part. 
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To find the inclination, three holes, each reaching to the bed 
of coal, are bored at the diftance of fix hundred feet from each 
other, forming an equilateral triangle, and the level and depth of 
each are taken. The higheft is the flandard to which the diftance 
downwards of the bed of coal under each hole is referred, that 
which is moft diftant in depth from the flandard being the loweft. 
It is almoft needlefs to add, that the boring fhould be fkilfully 
conduced, in order that the holes be perfectly perpendicular. A 
defcription of the moft improved earth-borer has lately been 
tranflated from the German, and publifhed by Doctor Mc. Nevin 
of this city *. 

In England beds of coal of lefs than two feet and an half in 
thicknefs are judged not worth working, but in Germany none 
exceeding fix inches are neglected. 

To convey a fuller idea of the ftrata of earth or ftone that 
generally accompany coal-mines, I (hall here add an account of 
thofe that are found in the principal coal-mines of Europe. 



* The price of boring in England is five Shillings per fathom for the firft ten 
fathoms, ten millings per fathom for the next five fathoms, fifteen millings per fathom 
for the next five, &c. 
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ENGLAND. 

The moft conflderable coal-mines in England are found in the 
counties of Northumberland and Durham on the eaft, and thofe 
of Lancashire and Cumberland on the weft j they feem to extend 
acrofs the kingdom, or at leaft to the mountains of Cumberland 
and Weftmoreland. On the eaftern coaft, towards Newcaftle, 
the land gently defcends towards the fea, but is here and there 
interfered with deep vallies, in the declivities of which the coaly 
ftrata appear to have been firft difcovered. The flrata here lie in 
the following order * : 

Fathoms. Feet* 

i. Mould or clay -> - - 4 ~* 

2. Brown ferruginous clay and mica - 3 — 

3. Whitilli fandftone, intermixed with mica - 4 — 

4. Bituminous clay, mixed with pyrites and mica 8 — 

5. Coal - - — — -k 

6. Stony clay, with fand and mica - 4 — 

7. Coal - - - - — 1 

8. Martial indurated clay, mixed with mica - 8 — 

9. Bituminous clay, like No. 4. 4 5 

10. The principal bed of coal, - - from — 4 to 8. 

The principal bed is therefore about thirty-feven fathoms 
deep, but other beds are found Hill lower* 



* Schwed. Abhandl. 17.7& 

Whitehaven. 



[ «63 ] 

Whitehaven. 

i. Clay - 

2. Clay, mixed with fand 

3. Culm and clay 

4. Indurated clay 

5. Indurated clay, of a ftony hardnefs 

6. Coal of bad quality 

7. Martial clay and mica 

8. Coal - 

9. Brown martial micaceous clay 

10. The fame, but fatter 

11. Apyrous or fire clay, called fill 

1 2. Clay, mixed with iron ore 

13. Culm - 

14. Micaceous fandftone 

15. Clay mixed with fand and mica 

1 6. Blue clay - 

17. Principal bed of coal 



Fathoms 


.. Feet. 


8 


1* 


11 


5* 


3 


1* 


2 


2k 


4 


2 


1 


4 


1 


3* 


— 


li 


— 


H 


2 


4 


4 


4f 


6 


2 


— 


3t 


9 


4t 


8 


5 


— 


2 


1 


3 


59 


3>75 



The ftrata here extends from north to fbuth, but their incli- 
nation is from eafl to weft. 

Y 2 At 
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At Alfreton Common *. 

Feet. Inches. 

i. Clay - - 7 — 

2. Ratchil, or fragments of ftone - 9 — 

3. Bind (an indurated clay) - 13 4 

4. Stony clay - - - 6 — 

5. Bind - - - - 33 8 

6. Black ftony clay - - 5 — 

7. Bind - - - - 2 — 

8. Stony clay - - 2 — 

9. Bind - - - - - 10 — 

10. Coal - 16 

11. Bind - - - 1 6 

12. Stony clay - - - 37 — 

13. Bind - - 7 — 

14. Smut (a black fubftance refembling coal duft) - 3 — 

15. Bind - - - - 3 — 

16. Stony clay - - - - 20 — 

17. Bind - - - - 16 — 

18. Principal bed of coal - - - 7 4 



184 



Whitehurft's Theory, page 2 it. 
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At Hetruvia in Staffordshire*. 

r. Ratchil, or fragments of ftone. 

2. Limeftone, one foot thick. 

3. Sand. 

4. Argillaceous ftone. 

5. Bind. 

6. Coal. 

At Bagelt in North Wales f. 

Feet. Inches. 

1. Gravel and fand - - - 45 — 

2. Shale or Slate - - 9 — 

3. Argillaceous ftone - 6 — • 

4. Slate - - - - 1 — 

5. Coal - - - - 6 — 

6. Clay - - - - 9 — 

7. Argillaceous grit or fandftone - - 44 — 

8. Coal - -"-23 

9. Sandflone - - - 90 — 
10. Slate - - - - 15 — 
it. Coal - - - - -I 5 — 



242 



* "Whitehurft's Theory, page zu, 
t Ibid, page 242. 
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At Litchfield *. 

Feet Inches, 

i. Black clay - - - 4 — 

2. Rotten ftonc - - 6 — 

3. Marie - 18 — • 

4. Thin coal - - 4 -— • 

5. Black rock - - 2 — 

6. Black bat (a marie) - - -18 — 

7. White rock - - - 6 — 

8. Clunch (a marie) - - - 21 — 

9. Grey rock - - - 3 — 

10. Black bat - 3 — 

11. Coal - - - - 30 — 



At Colebrook Dale f. 

1. Brick clay 

2. Potter's clay - 

3. Smut • 

4. Blue bat (an indurated clay or marie) 

5. Sandftone - 

6. Coal - 

7. Potter's clay - 

8. Beft coal - 

9. Brick clay - 

10. Clod coal - 

11. Clay - 

1 2- Flint coal - 



* In a letter from Mr. Godefroy de Villetaneufe to Mr. Morand. 
•J- Young's Annals of Agriculture, vol. iv. p. 168. 

SCOTLAND. 
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SCOTLAND. 

Baldo near Falkirk*. 

Feet. Inches. 

1. Clay - 7 — 

2. Slate - - - - 33 — 

3. Limeftone - 3 — 

4. Slate and earth - 6 — 

5. Coal - - from 3 to 6 

52 — 



GERMANY. 

Wetten in the Dutchy of Magdebotjrg f. 
In Sophia Shaft. 





Feet. Inches 


1. Mould 


r 6 


2. Coarfe brown martial flate 


66 — 


3. Reddifh blue micaceous fandftone 


15 — 


4. Blue fandftone 


21 — 


5. A calcareous ftone filled with red and white flints 19 — 


6. Soft grey micaceous fandftone 


18 — 


7. Bluifh grey calcareous flate 


13 6 


&. Micaceous flate 


3 — 


9. Bituminous fhiftus 


— 9 


lo. Pyritous coal 


3 6 


11. Bituminous fhiftus 


— 1 


12. Pyritous coal 


— 2 


13. Micaceous flate 


9 — 


14. Blue micaceous fandftone 


12 •— 


1 5. Solid fine grained flate 


- 4 — 


1 6. Principal bed of coal 


1 — 




187 6 


* vi. Phil. Tranf. Abr. Part II. page 223. 


f 2d Gerhard Beytrage. 

At 
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At Lobegin, Dorothia Shaft*. 







Feet. Inches, 


I. 


Mould - 


2,33 — 


2. 


Whitifh yellow clay mixed with calcareous -s 
earth - 5 


24 — 


3- 


Yellow ferruginous fand 


4,5 — 


4- 


Blackifli grey micaceous flate 


3 6 - 


5- 


Soap rock mixed with quartz and flint 


26 — 


6. 


Bituminous fhiftus 


21 — 


7- 


Coal - 


4,5 — 




118,33 — 



In the country of Liege, coal is conftantly furmounted by a 
hard argillaceous grit or fandftone, and lies in the form of a 
horfe-flioe. 

The coal-mine of Kladraw in Bohemia is but fix fathoms under 
the turf, and covered with a white micaceous fand. 



• ad Gerhard Beytrage. 



SWEDEN. 
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SWEDEN. 

Boscrup in Scania *. 

Feet, 

i. Mould and clay mixed with fand - 12 

a. Orey fandftone, confifting of quartz with an 
argillaceous cement and iron ore 

3. Coal - - 1 

4. Black indurated martial clay - ~ 5 

5. Yellowifh fandftone - - 7 

6. Black fandy flate - - 3 

7. Pyritous coal - » 2 

5° 

Near Helsinburgh. 

1. Sandftone - - - 36 

2. Coal - - 2 

3. Argillaceous flate - - 12 
4- Sandftone - - 6 
5. Coal - 1 

57 

* Schwed. Abhand. 1773. 

Z FRANCE. 
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FRANCE. 

Coal has been difcovered and worked in different parts of 
France ; the beft are found in Forez, Bourbonnois and Auvergne, 
it lies at inconfiderable depths and generally in heaps (and not 
in beds) on the fides of hills, and therefore is eafily ex- 
traded. 



I R E L A N 


D. 




Drumglassj. 
i. Clay and rubble ftones 




Feet. 
48 


2. Soft argillaceous {tone 

3. Indurated clay 

4. Slate 


- 


3° 

35 
J 5 


5. Coal - 




4,5 

!32>5 


Ballycastle* 




j. Whin ftone (bafaltes) 
2. Slate 


m 


60 
24 


3. Yellow freeftone 


am 


42 


4. Slaty coal 

5. Hard grey freeftone 

6. Coal at prefent worked 


m ■■ 


11 

90 

5 
242 



f Whitehurft, p. 246. 



